Background: Sweden has a public and easily accessible sickness insurance. Research shows, however, downsides to taking sick leave. Both short and longer periods of sick leave have been seen to increase the risk for subsequent work absence. The aim of this study was to investigate whether there was an association between sick leave claimed in 1993 and work absence in the subsequent 15 years, i.e. up to 2008. A further aim was to explore differences in this relation with regard to gender, origin and educational level at baseline. Methods: Our cohort consisted of all immigrants aged 21-25 years in Sweden in 1993 and a control group of native Swedes in the same age group.
Background
Sick leave has been reported to increase the risk for later work absence and even permanent exclusion from the labour market [1] . Persons with longer spells of sick leave, but also persons on repeated short spells of sick leave, have an increased risk for additional work absence [2, 3] . Persons on sick leave further have an increased risk of unemployment [4] . Most individuals on sick leave have non-fatal diseases, most often musculoskeletal disorders or common mental disorders [5] . Still, persons on sick leave for musculoskeletal problems not only have an elevated risk of later work absence due to sickness absence, disability pension and unemployment, but are also at increased risk of dying prematurely [6] . This shows an intricate relationship between sick leave and later attachment to the labour market as well as later health status, implying that something beyond the illness itself may cause the adverse outcomes on work and health [3] .
In assessing the consequences of sick leave it is important also to know whether there are differences between groups. In Sweden since the 1980s, there have been an increasing proportion of women on sick leave. Today women account for around two-thirds of all days of sick leave [5] . Furthermore, high educational level has been seen to mediate the risk for sick leave and one reason may be that persons with low education have physically more demanding jobs [7] . Compared with many other countries, Sweden has a relatively large and growing immigrant population. Both unemployment and disability pension is more common among immigrants than in the native population, both in Sweden and in Norway [8] [9] [10] . Therefore it is of importance to scrutinise if there are any differences in subsequent work absence after a period of sick leave in immigrants compared to that of native Swedes.
Previous research has most often used either health related measures or labour market measures when assessing the consequences of sick leave [3, 4, 11] . There is therefore a need for studies that address total work absence, and not analyses them separately. Taking only one of the measures of subsequent sick leave, unemployment and disability pension into consideration when measuring the consequences of sick leave may underestimate the social consequences of sick leave and miss uneven access between groups to various parts of social security [12] . Previous studies on this subject have focused on either short periods of sick leave [3] , or longer periods of sick leave [13] . There is also a need for studies that assess a broader spectrum of sick leave in order to gain a better understanding of the relation between sick leave and subsequent absence from work.
Aims
The main aim of the study was to assess the impact on later work absence regarding the length of sick leave claimed in 1993. A further aim was to explore whether there were differences in the pattern of later work absence between subgroups categorized by gender, education (elementary, upper secondary, university) and origin (immigrant or native Swede).
Methods

Exposure and outcome variables
The exposure variable was sick leave, which in our study meant that a sickness benefit claim from the Social Insurance Agency had been made. In Sweden, the employer has covered at least 14 days of all sick leave spell during the study period (until 31 December 1996: 14 days; 1 January 1997 to 31 March 1998: 28 days; 1 April 1998 to 30 June 2003: 14 days; 1 July 2003 to 31 December 2004: 21 days; After 1 January 2005: 14 days). This period is not visible in any public register for persons with an employer. After 7 days of sick leave, a doctor has to certify that the person's work ability is reduced. Disability pension, sick leave and unemployment benefit are regulatory mutually exclusive. It is, however, possible to get sickness benefit also when unemployed, but you will then be unregistered as jobseeker.
The outcome variable in this study was total days of work absence during a follow-up period of 15 years. Total work absence was summed up based on (1) whole days of unemployment registered at the National Employment Agency; (2) net days of sick leave registered at the Social Insurance Agency; and (3) days on disability pension registered at the Social Insurance Agency.
Study population
This study was a prospective cohort study based on registers. The study group comprised all immigrants aged 21-25 years who were living in Sweden in 1993 and had immigrated to the country before 1990 (n = 14,423). A random sample of native Swedes of the same age group were also included (n = 121,084) ( Table 1 ). In this study the term "immigrant" refers to a person born outside Sweden with two non-Swedish-born parents. "Native Swede" refers to a person born in Sweden with two Swedish-born parents. Further, all immigrants are referred to as one group. The cohort was followed from 1994 to 2008. We wanted a relatively healthy cohort, so we excluded the following persons from the analyses: individuals who received disability pension from 1990 to 1993, and individuals who were hospitalized between 1990 and 1993 with a pulmonary, cardiovascular, musculoskeletal or psychiatric diagnosis. We also excluded individuals who were on unemployment in 1993 in order to reduce the number of persons with register data on sick leave from day 1 already. Persons that died during the follow-up were excluded at the time of death. Individuals who emigrated from Sweden during the follow-up were removed from the study because we had insufficient data concerning their whereabouts.
Statistics
In order to describe the association between sick leave in 1993 and work absence during 1994-2008, sick leave was categorized into 13 classes. Mean and median work absence, with 95 % confidence intervals (CIs) based on the normal distribution, was calculated within each class. The association between sick leave during 1993 and work absence during 1994-2008 was analysed using the zeroinflated negative binomial (zinb) model. To investigate whether gender, education and origin have an impact on the association between sick leave and work absence, models including pairwise interactions with sick leave were estimated. Because of the low number of individuals on sick leave for ≥120 days among individuals with a university education and immigrants, the interaction analyses including immigrants and university-educated persons were limited to individuals with sick leave up to 90-119 days. Sick leave in 1993 was included in the models as a class variable (0, 1-7, 8-14, 15-28, 29-59, 60-89, 90-119, 120-149, 150-179, 180-239, 240-299, 300-364 and 365 days) and all models were adjusted for age and residential area. We used gender, age, country of origin, and education as inflation variables in the logit model for predicting excess zeros (see Appendix 1) . We applied the Bonferroni adjustment for multiple comparisons. For the seven pairwise tests comparing immigrants with native Swedes, the differences were statistically significant if p < 0.007. For education and gender, the differences were considered statistically significant if the pvalue was <0.004. The statistical analyses were performed using SAS version 9.3 (SAS Institute Inc., Cary, NC, USA).
Ethics approval
The study was approved by The Regional Ethical Review Board in Uppsala, Sweden; file number 2009/134.
Results
Total
There was a steep increase in future work absence, from 313 days on average among persons with no days of sick leave to 567 days on average among persons with 1-7 days of sick leave claimed ( Fig. 1) . Thereafter, the increase was more gradual up to 611 days of work absence among persons with 8-14 days of sick leave claimed. There was another steep rise after 300 days of sick leave claimed, from 2,283 days of work absence among persons with 300-364 days of sick leave to 3,398 days' future work absence among persons with 365 days of sick leave claimed. In the dataset, most individuals had low values on later work absence, and hence the median value was lower than the mean value.
Gender
Sick leave was associated with significantly more days of later work absence among women compared with men for every given level of sick leave claimed up to 120-149 days, with the exception of individuals with 90-119 days of sick leave claimed (p value for interaction = 0.011) ( Fig. 2 ). Women with no sick leave in 1993 on average had 139 days more days of subsequent work absence compared with men with no sick leave in the same year. The difference between men and women increased to 403 days for persons with 60-89 days of sick leave claimed and 745 days among persons with 120-149 days of sick leave claimed. Education Individuals with only an elementary school education had more days of work absence for every given level of sick leave claimed up to 90-119 days compared with persons with a university education and up to 60-89 days of sick leave claimed compared to persons with upper secondary education (p value for interaction <0.001) ( Fig. 3) . The difference in days of work absence for individuals with elementary school compared with persons with upper secondary school education ranged from 326 days for persons with no sick leave to a maximum of 716 days among individuals with 60-89 days of sick leave claimed in 1993. Compared with persons with a university education, persons with elementary school education had from 397 to 694 days more work absence in the follow-up period depending on length of sick leave claimed in 1993. Among those who had completed upper secondary school, individuals with no sick leave in 1993 on average had 91 days more days of work absence compared with individuals with a university education. The difference was greatest, 218 days, among persons who claimed 8-14 days of sick leave in 1993.
Origin
Sick leave was associated with significantly more days of later work absence among immigrants compared with native Swedes for every given level of claimed sick leave up to 29-59 days (p value for interaction <0.001) (Fig. 4) . The difference seemed to fluctuate, with no obvious increase in work absence for every increase in sick leave claimed in 1993. Immigrants had between 220 and 469 more days of work absence in the follow-up period compared with native Swedes.
Discussion
Exposure to sick leave in 1993 was associated with subsequent work absence. There were differences regarding gender, educational level at baseline and immigrant status. There were also differences regarding length of sick leave taken in 1993. A dose-response relationship was seen, but with different rates of increase with respect to length of sick leave in 1993. There was a steep increase in later work absence for persons who took 1-7 days of sick leave claimed, compared with persons with no sick leave, which then levelled off with further sick leave taken.
The reasons for an increase in the risk for future work absence for persons with spells of sick leave seem to be multi-faceted, with many factors involved in the process, from individual abilities to societal structures. The vast majority of sicknesses will heal naturally without any intervention. Short spells of sick leave should therefore, from a health perspective, not be decisive for future work absence. It is, however, important to prevent short-term or repeated short spells of sick leave from leading to long spells of sick leave [2, 3] . In our study cohort, there was a steady increase in future days of work absence with an increase of sick leave taken in 1993. The concept of "sick role" was introduced by Parsons in the mid-20th century and focuses on the "benefits" and the "obligations" of being sick [14] . One of the benefits is that the person is entitled to support by others due to ill health. This situation can go on until the person is well again, and may act as a disincentive for getting well again if there is no reasonable chance of return to work. The obligations of being sick, on the other hand, imply that the period of sickness shall be considered as temporary and the person shall do everything in his or her power to get well again [14] . But then there must be something that is worth being healthy for, such as a reasonable chance to get back into the labour market. In a study from the TCO, an umbrella organization for whitecollar unions in Sweden, a mere 7 % of supervisors were positive about hiring a person who has been on long-term sick leave [15] . Structural factors on the labour market may act as a hindrance for persons on sick leave returning to work. Reasons may include slimmed organizations where every employee has to work at full pace, and where support to persons with disabilities is hard to give. Previous unemployment has been seen to act as a stigma, and is often a signal to employers that productivity may be low for this person [16] . The same is probably true for sick leave and staying on sick leave may then be the most rational decision. Individuals with functional disabilities has been shown to have an increased risk of unemployment [17] . Therefore it may be a selection of unhealthy persons into long-term unemployment. Unemployment may in turn lead to further sickness due to marginalisation both in labour market and in society.
Motivation and self-efficacy are strong factors as to why people return to work. In a study from Sweden, only 4 % of individuals who believed that they were too sick to work were at work 1.5 years later [18] . When the self-efficacy is low the probability of return to work is decreased [19] . It may also be hard to return to work before complete recovery if there are no possibilities for adjustment of work tasks and working time. Persons with a high score on adjustment latitude will have a better chance to return to work earlier in the sick spell [20] . The crucial point is also to stay at work for a longer period once a person has returned to work. Often the support from health care and occupational care is reduced as soon as the person has returned to work.
A study from the Netherlands shows that an intervention aiming, in a structured manner, to identify barriers and try to overcome them after a person has returned to work has been seen to decrease the likelihood of recurrent spells of sick leave [21] . The involvement of the employer in the rehabilitation process has a great impact for the length of the sickness period [22] .
Loisel et al. studied patients with low back pain and suggest that illness in itself is not the decisive factor for sick leave; rather, there are other factors like problems at work, problems in relations, problems with coping, etc. that are decisive. Also, the regulations and easy access to benefits may have an impact [23] . About 70 % of all individuals in Sweden have some form of illness (i.e. subjective symptoms), and about 40 % have some form of disease (i.e. a diagnosed disease). The sick leave rate is, however, much lower [24] . In Sweden in a recent randomized controlled trial (RCT), an intervention with cognitive behavioural therapy reduced subjects' psychological symptoms and increased their wellbeing, but did not reduce the days of sick leave [2] . This finding should sound the alarm for administrators and policy makers. It is not always enough to get well again, because something seems to happen to the employability of persons who go on sick leave.
Historically, there is a relation between sickness rate and unemployment. When there is an increase in sickness rate, there is a decrease in unemployment, and vice versa (Fig. 5 ) [25, 26] . Regulations and practice, for example ceilings for replaced income loss, time limits, monitoring habits, etc. may have an impact on which insurance individuals end up with [25, 26] . In Sweden, it is financially beneficial to switch from unemployment benefit to sickness benefit, but Fig. 5 Sickness rate 1 and unemployment 2 in Sweden, 1970-2012. 1 Days of sickness benefit per insured person. 2 Yearly averages of number of people x 10 4 , taken from weekly surveys. From October 2007, job-seeking full-time students were also included. Source: Unemployment data are taken from the public statistical database at Statistics Sweden (www.scb.se); data on sickness rate are derived from the Swedish Social Insurance Agency (www.fk.se) not the other way around, even if regulations have tried to align the compensation between the two insurances. Sickness absence can to some extent be hidden unemployment [26] . There is also a bidirectional causal relationship between illness and unemployment [4, 27] . A Swedish study has found that there may be large differences in the distribution between unemployment, sick leave and disability pension between municipalities, although the total sum of all may be nearly the same [12] . Few studies have, however, addressed this complexity when assessing the social consequences of sickness absence.
Gender
Women's share of total days of sick leave has increased steadily during the last decades. Reasons for this may be inequality between the sexes and that women have more responsibility at home, etc. while working full-time. Another reason may be the differentiated labour market in Sweden, where women more often work in the public sector doing physically and also psychologically more demanding work [28] . Women in gender-segregated workplaces, both maleand female-dominated, have higher risk of sick leave compared with men [29] .
Education
Educational level seems to be important with regard to sick leave and the associated risk of future work absence. In our study, this applied especially to shorter periods or shorter repeated spells of sickness absence. In our cohort, persons with lower education were over-represented in the group of persons on sick leave. Individuals with a university education, but also individuals with an upper secondary school education, may be better able to adjust their workload and working time in periods of sickness compared with persons with elementary schooling only. For instance, they may be able to work from home and catch up on work by making up for lost time on another day as their adjustment latitude is higher. Persons with lower education in general have manual jobs and, hence, fewer possibilities to work from home [30] . With longer periods or spells of sick leave, educational level did not moderate future work absence and the educational categories in our study seemed to be more equal.
Country of origin
Immigrants on sick leave up to 29-59 days in 1993 had higher work absence compared with native Swedes. For longer periods of sick leave, there were no differences. Reasons to differences in later work absence may be differences in health between immigrants and natives, as suggested in a study from the Netherlands [31] . Disability pension claims have been more common among immigrants than among the native population, both in Sweden and in Norway [8, 9] . Socio-economic factors have been put forward as a reason for immigrants to have more days of hospitalization compared with native Swedes [32] . In a study from Canada, immigrants often work well below their formal competence, if they work at all. This, too, is a stressor leading to health issues [33] . There may furthermore be structural discrimination, which can double the burden among immigrants on sick leave [34] . Notably in our study, for sick leave periods over 59 days there were no differences between immigrants and native-born Swedes. One reason for this may be that there were few persons in each group who took sick leave for >120 days, which gave low power to the calculations in the groups. Another reason may be that the cohort was young, and the majority of the immigrants had immigrated at school age. According to a Swedish study, arrival in Sweden at an early age is associated with better self-rated health [35] . There may also be a so-called "healthy migrant effect" of migration, indicating a selection of healthy individuals leaving the native country [36] .
Strengths and weaknesses
Sweden has a well-developed register system, which allows a comprehensive longitudinal approach. This study had a large study population and was a total investigation of immigrants. We followed a cohort for 15 years and measured the number of days of work absence year by year. As with all registers there are, however, some shortcomings. Data on educational background were self-reported if an immigrant had never participated in the Swedish school system. The information was therefore more uncertain in this group and missing values were more common. Persons may also be sick and unemployed without getting benefits from the Swedish Social Insurance Agency. They may be supported by relatives and/or they may not qualify for sickness or unemployment benefits. This group has not been included in this study, which may have led to an underestimation of the risk of being on sick leave.
Conclusion
There is an association between claimed sick leave and subsequent work absence showing a steady increase of later work absence for every increase in length of sick leave. Also short periods of claimed sick leave increased subsequent work absence. We cannot, however, conclude that sick leave is the cause for later work absence, but sick leave should not be used without considering that sick leave for some persons may lead to unwanted effects on later attachment to the labour market. Some groups in society may have a higher risk of ending up outside the labour market. Women, persons with low education and immigrants had more work absence for every given exposure of sick leave. In targeting programmes and interventions for persons on sick leave, it is important to identify groups that are more vulnerable to adverse effects of sick leave.
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